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Although Universal Expositions are an incredible catalyst for the development of hosting 
cities, they have to face projects’ common problems as over-budgets and delays. This last 
issue is critic since mega events have to respect a mandatory deadline and any delay could 
cause critical project scope reduction. It is thus fundamental to control effi ciently and 
effectively their progress to obtain the best performances. Despite “project controlling” 
fi eld is well-documented concerning mega-projects, there is a gap for mega events. In 
addition, literature focuses on strategic elements without providing operative methods to 
control the execution phase. This paper fi lls this gap highlighting how mega-events can be 
considered as “mega-programmes”, suggesting supervision through a project envelope to 
avoid forecasting problems and proposing a gradual control according to project statuses. 
These results provide a model to monitor Milan Expo 2015 execution phase, guaranteeing 
that all projects involved end within deadlines.
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Introduction
On 31st March 2008 the BIE announced that the 
2015 Universal Exposition (from now Expo) will 
take place in Milan with a duration of 6 months, 
from 1st May to 31st October. The undertaking 
of such an event requires the realization of a 
large number of projects in different areas, such 
as construction, communication, advertising and 
ICT infrastructures, with the involvement of many 
stakeholders and a timeframe of several years. 
Since large projects are often affected by over 
budgets and delays (Flyvbjerg, 2006), it is necessary 
to employ in their execution an effi cient progress 
control, to identify issues and fi nd appropriate 
countermeasures to respect projects goals. Surpris-
ingly literature does not provide specifi c guidelines 
or models for project controlling in mega events. 
This paper aims to fi ll this gap providing an innova-
tive vision of mega events as mega programmes 
rather than mega projects. The fi nal goal is to 
propose a model to be used as early warning 
system to assure the proper and constant control 
of the projects, detecting any deviation from the 
original plan and allowing a prompt management 
of critical situations. 
Literature review
While control methods are well-documented in 
the standard project management literature, the 
more the project gets huge, the more this task 
becomes critical for organizations, since com-
plexity and project dimension affect heavily its 
manageability (Van Marrewijk, 2005). Milan Expo 
2015 is one of the largest projects in Italy because 
of its fi nancial (16 billion Euros), temporal (10 
years planning) and organizational dimensions 
(Comitato di Candidatura, 2006). It is defi nitely a 
mega project according to the defi nition provided 
by (Flyvbjerg, et al., 2003) and  (Altshuler, et al., 
2003);as a consequence it is potentially impacted 
by two typical problems: cost overruns (Flyvbjerg, 
2006) and time delays (Van Marrevijk, 2008). 
Expos belong to a particular category of mega 
projects, which both (Roche, 2000) and (Guala, 
2002) identify with the term “mega events”. From 
the project management point of view these 
events gathers different areas of complexity 
(Getz, 1997), as their fi nal output is formed by the 
realization of many different projects, involving 
public bodies (Guala, 2002) and characterized by 
a mandatory deadline that has to be respected 
(Hiller, 2000). Therefore, in case of delays the most 
common alternative is to reduce the project scope.
Literature does not provide detailed studies 
about mega events and mega projects useful to 
identify an effi cient operative way to control their 
progress. On one hand, scholars deal with topics 
and solutions more suitable for mega projects 
characterized by technical complexity (De Bruijn, 
et al., 2008), requiring strong synergies between 
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partners and shared decision making processes 
(Van Marrewijk, 2005). Either way, attention is paid 
to social complexity (De Bruijn, et al., 2008) of the 
environment where these projects are undertaken, 
concerning in particular role (Flyvbjerg, 2007) and 
duties (Short, et al., 2005) of public bodies.
These peculiarities, however, fi t large infra-
structure projects (Van Wee, 2007) rather than 
a mega event as Milan Expo 2015. In this case 
sub-contractors are awarded through separate 
bids by the Organizing Committee and the limited 
technical complexity of sub-projects does not 
require strong synergies and shared decision mak-
ing processes. Nevertheless, partners’ tasks are still 
related by the logical dependencies in the projects. 
Therefore in Expos the complexity is usually due to 
the management of the large number of partners 
involved rather than technical undertakings and 
knowledge sharing (as in mega projects). In addi-
tion, literature advices on control aspects are too 
qualitative and limited to general suggestions. On 
the other hand, literature dealing properly with 
mega events focuses on strategic problems such 
as urban development and post expo legacy (9th 
World Congress of Metropolis, 2008), relationships 
between stakeholders or political factors (Roche, 
2000). The Expo book itself (Linden, et al., 2008), 
the reference guide for managing an Expo, gives 
scarce attention to control, focusing mainly on 
economic strategies, future cash fl ows and op-
erations. What seems to be missed is an effi cient 
operative method which gives advices to control 
day by day a complex project as Expo. The aim of 
the paper is to provide this kind of tool. 
Universal expositions and mega programmes
It has been outlined how Expos are characterized 
by several related sub-projects which have to be 
completed within a deadline. As a consequence 
these events are better classifiable as mega-
programmes rather than mega-projects. 
In fact, (Shehu, et al., 2009) consider a pro-
gramme as “an integrated, structured-framework 
that coordinates, aligns and allocates resources, 
plans, executes and manages a number of related 
projects to achieve optimum benefi ts that cannot 
be realized if the projects were managed sepa-
rately”. It is evident how Expos, doubtless copes 
with this defi nition: they are mainly formed by a 
set of projects which must be planned, executed 
and managed appropriately in order to reach the 
established deadline. All these sub-projects are 
strongly interrelated trough physical and logical 
relationships even if involving different contrac-
tors; fi nally, their management is centralized in a 
structured organization (for the 2015 edition the 
Expo Milano S.p.A.).  
Concerning programmes and their manage-
ment, (Stretton, 2010) reports the surprising gap 
of scientifi c literature regarding the management 
of simultaneous and multiple correlated projects. 
In addition the literature widely discusses about 
programmes within a unique company, giving no 
references to programmes which require different 
sub-partners and involve different typologies of 
projects. Furthermore, a real operative method to 
control large programmes is missing and this is 
another gap that this paper aims to fi ll.
Programme controlling
Level of detail and bureaucracy are the most 
important aspects in managing a programme 
expecially if related to a public community and 
are widely discussed in literature: by focusing at 
an inappropriate level of detail there is the high 
risk that managers will fail to identify the most 
relevant issues of the programme. Complexity af-
fecting mega events might suggest an approach 
oriented towards a well-detailed control of 
activities, on the assumption that this would be 
an effi cient system to detect any deviation from 
schedules. (Lycett, et al., 2004) assert that standard 
approaches to programme management might 
have an excessive control. 
However, large integrated plans are diffi cult to 
formulate (Levene, et al., 1996), not only for the 
programmes dimension but also considering the 
organizational structure of Expo 2015. In fact this 
decision may compromise relationships between 
sub-partners involved: detailed control over a 
partner is more critical than in 
a single organization, since re-
lationships are more formal and 
structured and consequently 
this solution could be too inva-
sive (Van Marrewijk, 2004). For 
these reasons, the temptation 
to control every last detail of 
single sub-projects should be 
fi rmly resisted (Pelleginelli, et al., 2006). On the 
opposite, (Nieminen, et al., 2008) report how 
focusing on the programme as a whole, without 
paying attention to the sub-projects leads to an 
inappropriate monitoring, with the consequence 
of not being able to intervene promptly in case of 
issues. Therefore the focus at the programme level 
should be on the interfaces between sub-projects 
or on key milestones. (Levene, et al., 1996) suggest 
to seek a balance between allowing fl exibility to 
project managers in charge to realize sub-projects 
and maintain at the same time the necessary level 
of control and accountability (Aritua, et al., 2009).
Furthermore, literature focuses on the so-
called “one-size-fi ts-all” approach to programme 
management. There is a common perception that 
organizations should apply a standard approach 
for the management of all projects in a pro-
gramme, regardless the project type, size, urgency 
or type of resource used (Payne, et al., 1999). The 
presumed benefi ts are based on the assumption 
that non-homogeneity adds an important layer of 
complexity to programme management, hindering 
comparable progresses reporting and the possibil-
ity for people to move freely between projects 
without having to learn a new approach. However, 
while in most cases projects within a programme 
are homogeneous and the engagement required 
is the same, in an Expo projects are very different, 
each requiring a specifi c approach. It has been sug-
gested, in fact, that better results are achieved at a 
project level when people tailor procedures to the 
type of projects that they are working on (Payne, 
et al., 1999). Extending this logic to the engage-
ment between the projects and programmes it is 
likely that different types of projects will benefi t 
from different management approaches focused 
on their peculiarities. 
Focus at the programme 
level should be on the 
interfaces between 
sub-projects or on key 
milestones
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The model 
Considering the literature approaches 
pointed out in previous sections, the fol-
lowing model aims to identify a suitable 
model to manage an event as Expo 2015. 
Programme Work Breakdown 
Structure
The fi rst step in order to manage effi -
ciently a huge programme is the disag-
gregation of the projects involved. The 
idea is to create a hierarchical subdivi-
sion, as the WBS in projects, but able to 
fi t the size of programmes. This solution, 
called Programme Work Breakdown 
Structure (P-Wbs) and fi rstly introduced 
by (Ipsilandis, et al., 2004) allows a fi rst 
disaggregation of the programme and a 
separate analysis of projects in selected 
macro-areas. (Mavrotas, et al., 2005) 
suggest a division based on Programme 
-> Axis -> Measure -> Project -> Con-
tracts, which is the most specifi c level of 
detail adopted; this choice is aligned also 
with (Turner, 2009) remarks. First, the 
programme is divided into sub-groups 
(“Axis”) of homogeneous projects; 
each Axis is subsequently divided into 
“Measures”, which classify the projects 
in a programme in a more specifi c way. 
This is a second level of grouping, and 
it depends on the number of projects 
which have to be realized. Due to Expo 
2015 size, we have introduced a further 
layer of subdivision, named “Cluster”. 
Every Cluster contains from a few to 
dozens projects which will be assigned 
to sub-contractors through separate 
contracts (deriving from different call 
for tenders). Each project may have one 
or more involved contracts, thus it will 
be subdivided into sub-projects in order 
to have a one to one correspondence of 
subprojects to contracts. Figure 1 shows 
the cited subdivision for Expo 2015. Due 
to space constraints, Axis and Measure 
have been reported for the whole 
programme, whereas Clusters, Projects 
and Contracts have been limited to a 
particular branch.
Milestone plan
Each contract will be signed between 
the society in charge to manage the 
Expo (in this case EXPO 2015 S.p.A) 
and single sub-contractors. As this 
legal agreements generally foresee a 
number of contractual milestones that 
allow payments, each sub project will be 
scheduled according to a milestone plan 
(Turner, 2009), deputing the scheduling 
of detail activities to sub-contractors. 
Since in Expo 2015 time assumes priority 
above costs (Mazzeo, 2008) and there 
is not the complete sureness that all 
contracts will be lump sum, it is neither 
possible nor advisable to use economic 
expenses to monitor the status of a 
sub-project as suggested in (Mavrotas, 
et al., 2005). Hence, it will be necessary 
to “downgrade” the level of reporting by 
analyzing directly its physical progress. 
A control through milestones is surely 
the most reasonable solution (Levene, 
et al., 1996) and in Expo case emerges 
as the right balance between allowing 
fl exibility and maintaining the necessary 
level of control and accountability advo-
cated by (Aritua, et al., 2009). Moreover, 
planning through milestones  allows 
the organization to focus on a result 
oriented approach, more appropriate for 
huge dimension projects than activity 
based approach, which considers a level 
Figure 1. P-Wbs for Expo 2015 execution phase
Figure 2. Programme result path
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of detail rather impossible to manage 
(Andersen, 1996). This solution is also 
aligned with Italian law dealing with 
projects involving public bodies (Boso, 
2006), where usually the progress is 
monitored through WPC .
Sub-project envelope 
Standard project management asserts 
that comparing actual and planned 
delivery date of a milestone it is pos-
sible to achieve a signifi cant idea of 
project status. What differs in this case 
is that the scheduling of a sub-project 
is spread into different milestone curves. 
Considering a programme result path 
(Andersen, 1996), which shows logical 
dependencies between milestones be-
longing to different sub-projects within 
the programme (fi gure 2),it is possible to 
schedule them as a common Activities-
on-Arrows network (Turner, 2009).
Each time lag will be scheduled 
according to early, standard and late 
forecasts, refl ecting different planning 
strategies. The reasonable assumption is 
that if longer time is foreseen for fi rst 
milestones (late scheduling), fi nal ones 
will be faster, due for instance to the 
well-prepared planning phase (or the 
urgency to recover the delay). Likewise, 
early scheduling will achieve later mile-
stone slower. A specifi c progress is given 
to each milestone achievement (sec 3.4) 
and each sub-project is scheduled ac-
cording to the result path. In this way 
it is possible to create
- an early curve, which foresees a 
consistent amount of progress in 
early phases, whose progress rate 
will decrease later on; 
- a standard curve, which foresees 
a most likely time lag to reach 
the milestones, with homoge-
neous effort spread over project 
phases, 
- a late curve, which foresees lon-
ger time to reach fi rst milestones 
but will earn much progress in 
later phases. 
Each curve will be standardized be-
tween 0 and 1 to compare sub-projects 
(fi gure 3a and 3b). 
The (eventual) crossing of the three 
curves creates an envelope (fi gure 3c), 
which identifi es the zone within which 
the sub-project is likely running in the 
correct way. This envelope reduces the 
necessity to operate perfect forecasts 
about duration, critical aspect in proj-
ects or programmes of big dimensions 
(Lycett, et al., 2004) and gives to sup-
plier the right flexibility to operate 
without unuseless constraints. Task 
time estimates are not deterministic 
(predetermined and exact) and statisti-
cal fl uctuations are normal in any task 
Figure 3a. Contract A
Figure 3b. Contract B
Figure 3c. Contract B and sub-project envelope
execution (Kendall, et al., 2003). More-
over, if detailed and precise forecasts are 
very diffi cult even for a single project 
(Andersen, 1996), this task becomes 
critical in a huge programme as Expo. 
The envelope overcomes the inevitable 
inaccuracy of a single forecast, as it use 
upper and lower bounds instead of a 
specifi c function (Mavrotas, et al., 2005).
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The sub-project envelope permits the creation 
of a monitoring system based on project statuses, 
identifi ed according to relationship between actu-
al milestones and the envelope, as table 1 reports.
The limit between green and orange zone is a 
management decision: for instance, when curves 
do not cross (fi gure 3b) this bound may be the 
standard curve; when crossing (fi gure 3a) this 
bound may be a selected curve between upper 
and lower bound. The green zone does not identify 
the ideal position where contracts should run. 
These statuses prescribe correct control reactions 
according to contract progress. The management 
decision of defi ning this bound is infl uenced by 
the specifi c programme and the risk aversion. The 
ideal strategy for the Organizing Committee is 
when a contract runs as close as possible to the 
lower bound, so as to postpone payments but 
still respecting the deadline. Although economi-
cally advantageous, this strategy jeopardizes the 
sub-project and therefore it is reasonable that it 
requires more tight control rules (orange zone). 
Given the status, corrective actions are part of 
a good risk management. However, in this way 
each contract in the programme is monitored 
with gradual control, increasing attention accord-
ing to its status (as suggested by (Kendall, et al., 
2003)) and it is fl exible and opened to contingent 
adjustment during its execution as advocated by 
(Lycett, et al., 2004). Furthermore, (Kendall, et al., 
2003) assert that in project control is necessary 
to eliminate as much as possible all the de-moti-
vating measurements. Statistical fl uctuations are 
a normal part of any task execution on a project, 
so the system must allow for individual tasks to 
exceed estimates without causing a dramatic 
postponement of the project deadline. With a 
single curve which foresees (maybe mistakenly) 
the development of a project, in case of delays 
the project team will surely be psychologically 
affected, feeling in a hurry and start suddenly 
thinking to corrective actions or scope reduc-
tion. With the envelope, issues are split twofold: 
red status, which requires corrective actions, and 
orange, which does not necessarily requires radical 
changes, allowing the chance to recover, guaran-
teeing fl exibility and not increasing excessively 
the pressure on the team.
Different projects, Different methods
Contracts are related to specifi c Axis (table 1), 
and each of them concerns different projects type 
(fi gure 2). Hence, (Payne, et al., 1999) suggest that 
in a programme milestones defi nition and prog-
ress weights should be tailored to sub-projects 
peculiarities, as a unique method to evaluate 
them may cause misleading measurements. For 
these reasons, different types of contracts will 
be planned and controlled in different methods. 
Literature proposes several ways to evaluate prog-
ress in homogeneous projects. For instance, table 
2 reports reasonable solutions for the contracts 
involved in Expo 2015.
Programme aggregation
Beyond single contracts and their progress, 
also the evaluation of progress in the whole 
programme (or in selected sub-parts of it) is im-
portant. In this case, (Payne, et al., 1999) suggest 
a single method is to be found to evaluate the 
overall progress. Considering Expo case and its 
different sub-projects, the most advisable solution 
is to assign a weight to contracts in the P-Wbs. 
Due to Expo features, these weights will be es-
tablished by evaluating three different aspects: (a) 
economics, (b) riskiness (having time constraints, 
most risky contracts will be the ones with more 
chances to run late) and (c) strategic importance.. 
Weights will be identifi ed by experts and by the 
Organizing Committee, and the overall progress 
will be evaluated by multiplying this weight by 
the contract progress identifi ed in sec 3.4.
Status Meaning
Green zone Last actual milestone falls close to the upper bound, thus there are no current problems and no need for further investigations: the Organizing Committee will attend the next milestone check.
Orange zone
Last actual milestone falls close to the lower bound, but still inside the envelope. This situation requires 
further investigation and preventive contingency plans, such as shorten the time formal reports are 
produced in order to check more carefully the progress.
Red zone
Last actual milestone falls under the lower bound. The contract is running late and the deadline can 
be reached just with extraordinary corrective actions. Solutions are changing the sub-contractor, 
allocate more resources through specifi c recovery plans (i.e. increase work up to 24 hours a day) or 
in the worst case reducing sub-project scope.
Blue zone
Considering Expo structure, another situation which should be investigated is when actual milestones 
fall over the upper bound. This means that the contract is running faster than optimistic expectations, 
becoming a problem for funds availability. 
Table 1. Envelope and Project Statuses
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Axis Measures Milestones % progress
Engineering and 
construction
Infrastructural works for site 
preparation and construction
Output compo-
nents or phases (Time Lag
a Mi J Mi-1 )/ Σi (Time Lag Mi J Mi-1) b
Infrastructural works for 
connection of site to the 
territory 
Infrastructural works for ac-
commodations 
ICT projects
Technologies infrastructures Lyfe-cycle stages (Time Laga Mi J Mi-1 )/ Σi (Time Lag Mi J Mi-1)b
Web site development 
Communication
Event Each event (Cost Lag Mi J Mi-1)/ Σi (Cost Lag Mi J Mi-1)c
Press Expo Stages Level of effort
Advertising campaign Campaign phases (Cost Lag Mi J Mi-1)/ Σi (Cost Lag Mi J Mi-1)c
Relationships with partici-
pants Relation. phases Conventional %
Table 2. Expo 2015 milestone and progress weight
Where “M”= milestone, “i” = milestone of the specifi c contract
 (a) Achieving a milestone will let earn the standard time lag estimated
 (b) Σi (Time Lag Mi J Mi-1) is the total number of Standard Work Hours (standard scheduling) foreseen in the contract
 (c) Σi (Cost Lag Mi J Mi-1) is the total cost foreseen for the contract
Implementation
This model has been successfully implemented on 
a test result path of 20 milestones. For a complete 
implementation on programme size, actual avail-
able IT tools do not offer a rapid way to schedule 
such an amount of information (Kumanan, et al., 
2008). For these reasons, further efforts should be 
oriented toward the realization of the scheduling 
through Petri Nets, as suggested by (Cohen, et al., 
2008) for simple projects. Furthermore, Petri nets 
permit to implement automatic verifi cation of 
time constraints and to reschedule when actual 
values are available (Del Foyo, et al., 2008), what 
if analysis through simulations (Kumanan, et al., 
2008), and graphical representation of curves 
(Delgadillo, et al., 2007). 
Findings and conclusions
This paper contributes to improve literature 
contents twofold: fi rstly, Universal Expositions 
and mega events have never been considered 
as “mega-programmes” and there is a clear lack 
of advices concerning control methodologies. 
Furthermore, it offers one of the few operative 
methods in multi-project management field, 
characterized by fragmented and relatively scarce 
material, deepening qualitative literature remarks 
which have rarely been tailored together on a real 
case. It has been outlined how in large programmes 
the level of detail should be focused on milestones 
within contracts and that each sub-project should 
be analyzed with a specifi c method to determine 
appropriate milestones and to evaluate its prog-
ress. The project envelope facilitates the issue of 
identifying perfect forecasts and at the same time 
gives the fl exibility a long-term project requires. 
Finally, it has been proved that this methodology 
may be implemented using Petri nets. 
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